multifunctional coupling agents to bridge enzymes with supports/carriers, or by genetically modifying enzymes with fusion tags to provide the enzymes with binding affinity to supports/ carriers (Tischer & Kasche, 1999) . Various proteins or domains with affinity to matrix have been used as fusion tags for immobilizing enzymes. Representatives include polyhistidine tag (Chen, Brash, & Funk, 1993) , Strep II tag (Smyth, Odenthal, Merkl, & Paulsson, 2000) , MBP tag (Lichty, Malecki, Agnew, MichelsonHorowitz, & Tan, 2005) , and GST tag (Scheich, Sievert, & Bussow, 2003) , which facilitate the purification of many proteins. However, interactions between conventional fusion tags rely on pH, salinity, and ionic strength of the environment, which may not be suited to the activity of tagged enzymes. The use of magnetic protein MagR as fusion tag has been recently reported for actively immobilizing GFP and lipase (Jiang, Zhang, Wang, Zhang, & Liu, 2017) . The magnetic interactions between MagR and supports imply that the MagR-based immobilization is less affected by chemical environments. Therefore, the enzyme can be immobilized over a broad range of environmental conditions suiting its activity.
In the present study, the magnetic protein MagR was used as a fusion tag for magnetic immobilization of the QS signal hydrolases, 
| MATERIAL S AND ME THODS

| Molecular biology manipulation
The quorum sensing signal hydrolase AiiA was expressed as MagR fusions. The DNA segments encoding MagR (GenBank Accession NP_573062) and AiiA (GenBank Accession AGA83379) were optimized for prokaryotic expression and synthesized by Bio Translation Lab. The coding sequence of AiiA was cloned into the multiple cloning sites of plasmid pET28a containing MagR, resulting in the AiiA protein placing at N-terminus of MagR. The resultant vector was named as pET28a [AiiA-MagR] with the sequence was confirmed by DNA sequencing.
| Expression of AiiA-MagR fusion protein
Expression of AiiA-MagR fusion protein was based on Jiang et al. (2017) . Colonies of E. coli BL21 (DE3) harboring plasmid pET28a [AiiA-MagR] were inoculated into Luria-Bertani medium containing 50 μg/ml kanamycin and shaken at 37°C overnight.
The cell suspension was inoculated into LB medium and followed by shaking at 37°C until the value of OD600 reached 0.5-0.6. Protein expression was initiated by supplying with 0.2 mM of IPTG and was continuously shaken at 20°C for 10-14 hr. Cells were then harvested by centrifugation at 6,000 g for 10 min and stored at −80°C.
| Magnetic immobilization of AiiA-MagR
The cell pellet (0.5-1 g) with expressed AiiA-MagR was resuspended in 5-10 ml of ice-cold TBS buffer (20 mM Tris, 150 mM NaCl, pH 
| Characterization of IB@[AiiA-MagR]
The morphology of IB@[AiiA-MagR] was imaged by using a S4800 (Hitachi Company) scanning electron microscope (SEM), fitted with a field-emission source operating at 5 kV. The zeta potential was measured using a Zetasizer Nano-ZS90 (Malvern, UK). The FTIR spectra of pellets were collected from 4,000 to 400 cm −1 , at a resolution of 4 cm −1 with 64 scans by using a Nexus (Thermo Fisher Scientific) Fourier transform infrared (FTIR) spectrometer.
| Enzymatic assay of IB@[AiiA-MagR]
The AHL activity of IB@ [AiiA-MagR] was assessed with a C6-HSL diffusion assay (Jiang et al., 2017) CV026 to terminate reaction, followed by incubating at 30°C for 16-18 hr. The violacein produced was extracted from the culture broth by dissolving the pigment in 1 ml DMSO. After removing the cell mass by centrifugation, the purple pigment production was quantitatively estimated by measuring the absorbance at 570 nm.
| Biofilm assay
The biofilm formation was quantified using the crystal violet stain- Plates were air-dried before adding 1 ml 30% acetic acid to each well and recording spectrophotometric absorbance at 590 nm.
| RE SULTS AND D ISCUSS I ON
| Construction and expression of MagR-Tagged AiiA
In the present study, a plasmid harboring the DNA sequence encoding segments of AiiA and MagR was constructed to facilitate expression of would not be advantageous to protein production.
| Magnetic immobilization of recombinant AiiAMagR
The expressed AiiA-MagR was subjected to interact with 
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